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In our experiment normal water is always used. This solution is subsequently diluted (as described below) for the realization of SWNT-DNA conjugates.
Adapter: T1, T2 and T3 oligonucleotides (Table S2) were annealed in 20mM Tris HCl (pH7.5) and 2mM MgCl 2 at a 1:1:1 molar ratio by incubation at 95°C for 3 min followed by slow cooling to room temperature. The product was purified by anion exchange chromatography on a miniQ 4.6/50 PE using an Aktäpurifier system (GeHealthcare) with a linear NaCl salt gradient (0 mM to 2 M).
DNA Scaffold: The 1.2kbp, 2.3kbp (long arm) and 468bp fragments were synthesized by PCR, using pBluescript SK + as a template. The sequences of the primers were designed with non-hybridizing 5'-ends in order to introduce cleavage sites for the restriction enzyme BsaI. This class IIS restriction enzyme cleaves outside its recognition site and therefore can generate any 4 nucleotides overhang, the sequence of which being chosen by designing the primers. The 468bp fragment was biotinylated by incorporation of Biotin-14-dUTP (Roche) during the PCR. The PCR reactions were carried out according to previously described processes. 4 For both fragments, primers and unincorporated dNTP were removed using a Qiagen PCR purification kit. Fragments were next digested overnight at 50°C
with BsaI according to manufacturer's instructions and the cleaved extremities were removed by ultrafiltration using a microcon YM50 column (Millipore) which was centrifugated at 5000rpm for 5min. at room temperature. The short arms (1.2kbp + 468bp) were assembled by incubating a 3:1 ratio of fragments 1.2kbp and 468bp (about 0.3µM for the shortest fragment) and 100U of T4 DNA ligase (New England Biolabs) in 50µl of the recommended buffer overnight at 16°C. The fragments were then purified by gel extraction using a commercial kit (Qiagen). The final structure was assembled by incubating a 5:5:1 ratio of respectively short and long arms, the adapter (0.1µM) and 300U of T4 DNA ligase in 50µl in the recommended buffer. The sample was first incubated at 37°C for 10min. and cooled to 16°C by steps of 1°C/min in a PCR apparatus (Mastercycler Eppendorf), and left at 16°C
overnight. The ligation product (see Figure S1b ) was purified by cutting the appropriate band gel from a 0.6% agarose gel stained with Ethidium bromide, extracted from the gel using a commercial kit (Qiagen) and stored in 10mM Tris HCl (pH7.5) containing 1mM EDTA. A control DNA template was assembled using the same procedure, except that the 468bp fragments were synthesized by PCR without biotin-dUTP.
Gold nanoparticles on the DNA Scaffold:. Conjugation with streptavidin-gold particles was performed using 5nm STV-colloidal gold (Sigma): 50µl of the nanoparticles (~1unit/ml) were purified twice by gel filtration on a Smart system (Amersham) with a Superose 6 column (GEHealthcare) using a 10mM
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Tris HCl (pH7.5) buffer containing 50mM NaCl. The particles where then diluted 10000 times in the same buffer and incubated for 10min. at room temperature in a 20µL solution containing 0.5ng of the DNA scaffold. A 5µL-drop was then deposited for TEM imaging. A control experiment was performed using a DNA template assembled using the same procedure, except that the 468bp fragments were synthesized by PCR without biotin-dUTP. No gold nanoparticles were found in this case.
Transmission Electron Microscopy : TEM sample preparation and observations by positive staining were performed as previously described. 5 Briefly, 5 µl of a solution containing 0.2-0.5 µg/ml of DNA were deposited onto a 600 mesh copper grid covered with a thin carbon film activated by a glow discharge in the presence of pentylamine according to Dubochet. 6 Grids were washed with aqueous 0.2% uranyl acetate, dried and the samples were observed with a Zeiss/LEO CEM-912 electron microscope in tilted dark-field mode, filtering out inelastic electron with the spectrometer in order to improve image quality. Using this spreading procedure DNA molecules were rapidly adsorbed onto the carbon film with no major loss in the tridimensional information. 7 Electron micrographs were obtained using a Proscan digital camera. DNA length was measured using the SIS Soft Imaging Software. For Figure 2 , the DNA scaffold was diluted to 1/50 in 10mM Hepes (pH 7.0), 50mM NaCl, and 2.5mM 
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unbound streptavidin was removed by dialysis for 6h at 4°C (SpectraPor Float A Lyzer) in the same buffer. AFM image of such this solution deposited on a silicon substrate is presented in figure S3 .
DNA-SWNT conjugate:
The DNA-SWNT conjugate presented in Figure 4c was obtained by gentle mixing of a 0.01mg/ml streptavidin -coated SWNT solution with the DNA template at a final concentration of 5ng/µl for 30 min. at 30°C. The sample was then diluted 2x to 5x-fold in water and a 5µl-droplet was deposited on the carbon grid for TEM imaging, after uranyle acetate staining. For Supplementary
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Supporting Tables: 
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Supporting figure:
Figure S1
Figure S1 Typical Raman spectra of purified single wall carbon nanotubes (bucky paper). Note the Radial Breathing Mode (RBM) Raman line that corresponds to the atomic vibration of the C atoms in the radial direction. This line is typical of single wall carbon nanotube and it is often used to determine the nanotube diameter. The features in the Raman spectra in the range 1540-1600 cm-1 can be understood by the application of zone folding of 2D graphite phonon dispersion. In single wall carbon nanotubes due to their low dimensionality this tangential stretch G band mode gives rise to a multi-peak feature, also named the G band. Finally, the Raman spectra of all sp2 carbon materials present a feature called D band around 1250 and 1450 cm-1. This band is usually associated with the presence of in-plane substitutional hetero-atoms, vacancies, grain boundaries or other defects and by finite size effects, all of which lower the crystalline symmetry of the quasi-infinite lattice. In our case the nanotubes present little D band feature. showing "bad examples" of the realized conjugates when the whole assembly process is performed in solution. We note that: (i) generally the problems related to DNA scaffold flexibility are increased (ii) sometimes more than one scaffold can be linked to a nanotube and finally (iii) more interrelated and not controlled geometries can be found. Scale bars: 250nm
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